Expression of sweet taste receptor and gut hormone secretion in modelled type 2 diabetes.
Sweet taste receptors (STRs) are expressed in L cells which secret glucagon-like peptide-1 (GLP-1) in the gut. The STR blocker lactisole reduces GLP-1 secretion and increases blood glucose levels. Therefore, we investigated the expression of sweet taste molecules in the proximal and distal small intestine, and gut hormone secretion, in healthy control and type 2 diabetic rats. Two groups of rats (Sprague Dawley (SD), and Zucker diabetic fatty (ZDF)) were involved in the study. Each group (n=10) received an intragastric glucose infusion (50% glucose solution, 2g/kg body weight). Blood samples were taken for measurement of blood glucose, plasma insulin, and GLP-1 concentrations. One week later, we obtained small intestinal tissue and detected the expression of STRs and glucose transporters (GTs) by real time polymerase chain reaction (Real Time-PCR). Sweet taste molecules of T1R2, T1R3, α-gustducin and TRPM5 in ileum were dramatically higher than those in duodenum (P<0.01 for each). T1R3, α-gustducin and TRPM5 expression were less in the ileum of ZDF than those in SD (P<0.05 for each), while expression of glucose transporter 2 (GLUT-2) in ileum was significantly higher in ZDF rats. Plasma GLP-1 levels were higher in ZDF rats than SD rats at t=0, 15, 30, 60 and 120min (P<0.01). In conclusion, transcript levels of ileal T1R3 and GLUT-2 are disordered in ZDF rats suggesting that intestinal sweet taste receptor expression is associated with altered glucose metabolism. The mechanism needs further investigation, but might provide a potential therapy in the treatment of type 2 diabetes.